In the case p = 2 we obtain the continuation formula of R J. Duffin [1] :
Proof.
We proceed in two steps:
(a) w can be continued analytically beyond S 9 (b) the continuation can be extended to the whole of G' and is given by (2.1).
We can prove (a) by complete induction with respect to p. It is well known that (a) is true for p = 1. It remains to be shown that (a) holds for any positive integer p, provided it is known to be valid for p -1. R. J. Duffin [1] has carried out this step for the special case p = 2. His reasoning can be extended to the general case without essential change, although there arise some technical complications (for example, the averaging operation has to be iterated p times).
Therefore, we refer to Duffin's work for the proof of (a).
For the proof of (b) we introduce the notation v (xι 9 Xi, , x n ) for the right hand side of (2.1).
From (a) we know that w is analytic on S, and from the boundary condition we conclude further that the functions w/χP"
is a p-harmonic function. For we have, indicating by superscript the degree of harmonicity,
Consequently, v is p-harmonic. In order to prove that S 2 = 0 we consider now the sum σ of all terms in S 2 belonging to an arbitrary but fixed set of values (k 2> k 3 , , k n ) £ (0, 0, ., 0).
In the following we shall denote by A ί9 A 2 and Λ 3 factors which do not depend on the summation index. Putting ά* = k 2 + k 3 + + k n , we have by means of (3.3), we conclude that σ'=0. Furthermore, we observe that the summation over k in (3.6) may be extended from k = A;* to k -v x -p + 2&* be-( k\ j J = 0 in all terms with index k lying in the interval k* <^k < I. Therefore σ"=0. Consequently σ = 0 and, finally, S 2 =0. Combining this with (3.4), we obtain the stated property of the operator (2.1).
We now apply the transformation (2.1) 
